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Abstract 
With the development of agriculture, the protection of agricultural environment plays a critical role. Facing the status 
quo of unique environmental investment planning in our country ’s agriculture, through the existing theories and 
formulas, the functional model of the relationship between management investment and environmental loss is 
constructed, which is based on the monitoring data in many years. Then, the total optimized fund of environmental 
investment in agricultural projections will be determined from the aspect of optimizat ion. In this paper, some useful 
help for optimizing investment structure are provided to solve the problems of environmental investment deficiency 
in our agriculture.  
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1. Introduction 
Agriculture is the basis of national economy, especially to China, which has a large population in the 
world. Under the background of highly developed economy, the problems of crop safety and agricultural 
sustainable development are obviously important. In recent years, model of agriculture in  our country has 
developed rapidly from tradit ional agricu lture to  modern agriculture. Due to a large number of farm 
instruments applied, engineering of farm irrigation and management of agricultural ecology, our 
agriculture has broke the traditional business model, which is based on single farmer as an unit. 
Meanwhile, the trend of modern agriculture is clear and obvious. In this process, water recourse plays a 
critical role and is seen as the vital factor of agricultural production. Not only  is it relat ive to quantity and 
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quality of agricultural production, but also it will affect the comprehensive benefit in the area of 
agricultural program. Thus, it is strikingly  imperative for agricu lture to strengthen protection and monitor 
of water resource. 
The investments, which are relative to environment, are larger and larger because of our country’s 
attention to environmental protection. However, there is no independent method which is appropriate to 
agriculture and environmental investment plan at  present. The most common way  to solve this problem is 
to separate agricultural environmental investment plan into several parts and then construct some 
relationship with relat ive environmental investment projections . However, it will bring a series of 
negative effects to agricu ltural environmental protection. In  this paper, the optimize strategy method is 
applied and the optimize plan o f agricultural environmental investment is resulted on the aspect of 
protection of agricultural water resources.  
2. Environmental Investment 
2.1. Environmental Investment Scope 
The scope of environmental investment is much border, even vague. It mainly includes t hree aspects: 
(1) Investment of construction of environmental protection; (2) Investment of skill change of managing 
pollution; (3) Investment of research of environmental protection. When considering the limitation of 
International Law and materials, two parts, including investment of pollution management and investment 
of environmental construction are discussed in this paper.  
2.2.  Environmental Investment Problems 
At present, the entire productivity of operation in environmental investment of our country is  
extremely low. It  mainly includes three parts: (1) There is no positive correlation between effects of 
controlling pollution in environmental investment and speed increasing of pollution itself; (2) Structure of 
funds investment does not accord with needs  of managing pollution; (3) The existed environmental 
investment cannot be utilized fully. 
Making ensure the reasonable investment amount, optimizing the structure of investment and 
improving the efficient of limited funds play positive effects to agricultural environmental projections.   
2.3.  Environmental Investment Optimization 
Social development needs Environmental, while environmental destruction brings a series of bad 
effects to sustainable development of economic society. Yet, only through government man agement, 
environmental p roblems cannot be solved thoroughly and completed. Under the circumstance of market 
economy of socialist, environmental p roblems can be solved by the way of market economy. Through this 
unseen hand in the market, it can easily realize the harmonious development of environment and 
economy when combing with supervision and guidance of government.  
Environmental Investment Optimizat ion is that through choosing and optimizing scale and structure of 
environmental investment, style of investment and management ru le of investment, environmental 
investment can reach or maintain  environmental quality which  is needed by sustainable development and 
then realize the maximum efficiency and effectiveness of environmental investment. In this paper, 
through the method of environmental investment optimization, the total investment expenses and relevant 
optimized degradation rate of pollution are calculated and then the best cross point of environmental 
investment is determined. 
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3. Investment Optimization Method 
3.1. Environmental Optimized Model Construction  
Environmental investment strategy optimizat ion is a method that applies optimized method to make an 
optimization strategy of structure and scale of environmental investment. Environmental Investment, 
pollution emission and environmental economic benefit can affect mutually. Thus, normal economic 
activities will be interfered ext remely when only focusing on environmental investment. To the opposite, 
if ignoring pollutants themselves, the sustainable development of social economy in our country will be 
affected heavily  and bring a series of bad consequents. Thus, a total amount of environmental investment 
that can meet  the needs of social sustainable development and fit economy in the short term should be 
determined.  
Active environmental investment curve F1is monotone increasing function of degradation mount of 
pollutants. Environmental deficiency curve F2 is monotone decreasing function of degradation mount of 
pollutants. There must existing an area or value of optimized environmental investment. Through this 
optimized value, the total amount can be determined.  
It is difficu lt to find out an  ideal function to describe the relationship between environmental pollution 
index and economic benefits because of late developed environmental field in our country and deficient 
data. In this paper, degradation rate K will be calculated to connect the relationship between total 
environmental pollution and economic benefit. Moreover, environmental investment function and 
environmental deficient function will be constructed indirectly. Eventually, Genetic algorithm (GA) will 
be applied to calculate the minimum value of environmental investment.  
3.2.  Specific Procedure 
The first step of Environmental Investment is to determine the total fee accord ing to work. Although 
the scope of agricultural environmental pro jection is wild, and environments are diversity, the total fee 
can be decided through considering the entire projection as integration. 
1. Environmental Value of Projection Area 
The functions of water resources can be separated in 5 types, including: drinking, fishing, landscape 
entertainment, agricultural irrigation and industry. In this paper, the function of agricultural irrigation will 
be analyzed and the environmental value will be calculated by value theory model. “Loss -Concentration” 
Model, which represents economic loss of water pollution, has been proposed by James. On the basis of 
this model, Faqing Zhu[7] determines a series of relat ive parameters to make this model simple to be 
applied.  
D=S/R                                                                                                                                   (1) 
D: value of water resource (10 thousand yuan); S: loss value(10 thousand yuan); R: value loss rate; 
R=1/[1+Ahexp(-Bx)]                                                                                                          (2)  
 
A, B: value loss parameters of pollution;  
According to water quality standard and material of toxicity, A and B can be estimated:  
A=99(x-1) (x+1)                                                                                                                                                                                          (3) 
B=2ln99/(x-1)                                                                                                                      (4) 
 
x: pollutant parameter; 
x=C/C0                                                                                                                                                                                                     (5) 
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C: concentration of polluWant;   C0: standard value of water resource. 
2. Investment of waste water treatment 
The Cost Function, C-Q-S, which is studied by Environ mental Institution of Jin Zhou, is selected in 
this first place. 
C=K1hQ K2hSK3                                                                                                                                                                           (6) 
C: cost;   Q: treatment scale;   S: degradation of total pollutant load; 
k1, k2, k3: constant,   unite of k1: ten thousand Yuan,   k2, k3: dimensionless factors;   
k1, k2, k3can be calculated by investigation of wastewater treatment factories all over the country by 
Environmental Protection Institution in Shen Yang.K1=2973.07ǃK2=0.249685ˈ K3=0.420886 
The function of Investment fee (10 thousand yuan), F1(K), can be described by experiences and 
investigation:  
F1(K)=DhKEhC                                                                                                                                 (7) 
K: treatment rate; C: Investment fee of basic construction; a, b: dimensionless factors, a=0.23112, 
b=2.64 
Thus, F1(K) can be expressed by the following function:  
F1(K)=687.136K2.64hQ0.249685hS0.42088                                                                                                                                           (8)   
3. Water Resource Value Calculation 
The loss of water resource value is relative with water quality of output, pollutant concentration of 
water after d ischarged waste water C21 (mg/l) is a function of treatment rate K. One K has a unique 
environmental loss. Based on calculation of completed mixed model, concentration of pollution in water 
after accepting pollutant can be defined; the function of treatment rate K can be constructed:  
 QVQCVBKCC /)]()1([ 110121 x  (9) 
 
Q: water capacity (m3);   V: waste water emission capacity (m3);   B: ratio of treatment rate of pollutant 
and standard pollutant; C01: water quality standard of pollution (mg/ l);  C11: pollutant background 
concentration (mg/l). 
Under the circumstance of C21, the function of environmental loss (10 thousand yuan) is:  
 
                                                                   (10) 
 
 
D0i: value of water function;   S0i: loss value      Ri: value loss rate 
5. Minimum Environmental Protection Cost (10 thousand yuan) and Removal Rate 
F= F1(K)+F2(K)                                                                                                                    (11) 
4. Example 
The project of agricultural model irrigation involved 22 towns, 1038 v illages, 328 thousands farmers 
and 1.779×106 ha crop area. Meanwhile, surface water resource is 5.79816×108 m3, yield of crop is 
1.161×107 ton, and output value is 53434.27 millions. The main pollutant sources in this project area are 
industrial wastewater, living dairy  wastewater and pesticide, fertilizer in  the agriculture. All of these 
pollutants contaminate water heavily. The following table expresses the main indexes of agricultural area 
(Table 1.2.3.4). 
Table1   Results of irrigated water pollution in the project area 
¦¦
  
  
m
i
iiii
m
i
i RSRDSKF
1
00
1
12 )]1/()[()(  
Shu Yu et al. / Energy Procedia 5 (2011) 1251–1257 1255
                                                                                                                                                                                      ˄unit: mg/L˅ 
YEAR Cu Pb Cd Hg As CODMn Zn 
2006 0.0510 0.0034 0.00016 0.000064 0.0005 5.71 0.147 
2007 0.0197 0.0046 0.00009 <0.000025 <0.0005 5.61 0.092 
2008 0.0058 0.0032 0.00022 <0.000025 <0.0005 3.44 0.057 
2009 0.0061 0.0029  0.00011 <0.000025 <0.0005 3.39  0.055  
Table2   Results of water qualities of discharged and waste water in the project area   ˄unit: mg/L˅ 
Table3   Main pollutants discharged in the project area      ˄unit: mg/L˅ 
YEAR 
Value of life discharge waste 
water˄10 thousand ton˅ 
Value of industry discharge waste 
water˄10 thousand ton˅ COD˄t˅ NH3-N (t) 
2007 157979 72482 151672 11706 
2008 175572 83290 139574 9390 
2009 187497 86495 113614 6768 
Through calculating COD investing cost and determin ing reasonable removal ratio between pollutants, 
the total investment cost will be converted. According to investigation and relative materials, the 
relationship of removal ratio can be determined as the following Table4:  
Table4   Pollutants removal ratio 
Index COD Heavy metal T-P T-N 
Degradation rate 1 0.785 0.825 0.95 
F is calculated by formulas above and the figure is shown with the following image (Fig.1).   
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    YEAR Pb Cd Hg As CODMn NH3-N NO3- 
2007 0.1611 0.0029 0.00003 <0.000025 <0.0005 5.37 13.20 
2008 0.0832 0.0032 0.00004 <0.000025 <0.0005 5.67 5.319 
2009 0.0432 0.0028 0.00006 <0.000025 <0.0005 5.24 6.56 
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(blue curve: total fee; red curve: treatment fee; green curve: environmental loss) 
Fig. 1 Functional Curve of Total Fee 
The optimized removal ratio is 67.4% and the ideal total investing cost is 15.85 millions Yuan. 
5. Conclusion 
At present, in our country, the investment plan of agricultural environment is never processed 
independently. The common way is treated with other environmental projects. However, this is not 
compatible with modern agricultural needs which  develop rapid ly. From the aspect of monitoring results, 
the content of COD of irrigated water in agricultural project is higher. Meanwhile, the content of Heavy 
Metals is lower even out of min imum detective limitation. However, the total amount of wastewater 
discharged is enlarged; the intensive monitor and management are needed. From aspect of monitoring 
results of discharged water, the content of COD, NH3-N and NO3-is higher and it is the main source and 
needed management. Thus, it is necessary to monitor and manage the project area from the results of 
monitoring data. 
In this paper, the functions of environmental loss and environmental investment are constructed 
through the variable of pollutant removal rat io. The min imum investing cost is15.85millions yuan through 
determining total cost of the min imum environmental loss and environmental investment, and the 
optimized removal ratio of pollutants is 67.4%. This study will propose some useful suggestions to 
environmental investment of agricu ltural p roject and meanwhile, it will help optimize the structure of 
environmental investment.  
The modern agricultural investment needs to ensure total cost of agricultural environmental investment 
and investing structure and then it will realize safety of agricultural productivity and satisfy the optimized 
investing efficiency on the basis of mastering the level of wastewater treatment and environmental 
situation thoroughly. This method determines the expression function of agricultural en vironmental 
investment from the aspect of optimized theory and applies optimized algorithm to calculate the 
minimum total cost of investment. Meanwhile, it provides reasonable foundation to make the plan of 
investment distribution.  
There is a wide areas which can apply optimized method, however, it still has a lot of problems and 
needs to solve. Under the background of late start of environmental study, the target function and limited 
conditions cannot be determined s moothly and reasonably because of data deficiency in the long term. At 
the same t ime, it is difficult  to determine the structure optimize of funds distribution because of the 
hugely different and rapid variation of pollutant types and cost of different areas.  
Optimized strategy, which can determine the total cost from the aspect of loss and invest, is one of 
strategy model. However, environmental pro ject affects widely and needs to consider the factors of 
society, human resource, productivity and resource. Thus, it is uncompleted to consider it  with the only 
economic factor. On the other side, environmental project is complicate in the practice strategy, and it is 
difficult to quantitative analysis. It is necessary to study this subject with the help of other strategy 
methods. In this paper, the total cost of environmental investment of agricultural project  can be estimated 
under the conditions of theory level and modeling technology and data support. However, there still exist 
some shortcomings and need to advance in the future. 
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